Broomrapes (Orobanche spp.) 
Introduction
The genus Orobanche contains about 100 species of obligate root parasites. Some of them are important for agriculture because they parasitise legumes, crucifers, tomato, sunflower, hemp and tobacco particularly in Southern and Eastern Europe, North America, North and East Africa, The Middle East and the Indian subcontinent (5) . The control of these parasitic weeds is a serious problem, because economically effective means of control are not available till now (16) . Hand weeding or the uses of mechanical or chemical tools of Orobanche control are laborious and time consuming. Chemical control by herbicides is limited due to a high phytotoxicity on crop plant and yield reduction (14) . Success could be expected by breeding of tolerant or resistant to Orobanche spp. crops.
The identification of Orobanche species based on morphological characters is difficult even when accurate observation of mature plants is performed (16) . There is inherent morphological variability within Orobanche populations (9) . Even the host may influence the morphology of the parasite (8, 10) .
Early detection of the parasite prior to its germination is highly important (6) . Many authors have expressed difficulties that appear when morphologically studying dried herbarium specimens, because significant differences, if any, are hardly appreciable (2) . Seed species identification is commonly based on morphological characteristics. However, in many cases the distinction of similar species is not possible. In addition, many seeds lose diagnostic features when buried in soil for long periods (4, 7) . Orobanche species identification is particularly needed because of the differences in the host preferences of the various species (11) .
The pattern and distribution of genetic variation within this important genus is virtually unknown (8 Fulton et al. (1995) , with some modifications . RAPD analyses Genomic DNA from each genotype was amplified with six decamer primers (Operon Technologies Inc. -USA, Amersham Biosciences -USA, the University of British Columbia -Canada). Amplification reaction was performed in conformity with the requirement of the kit "Ready-To-Go RAPD Beads" -Amersham Biosciences (USA). For RAPD analyses samples were predenatured for 5 min at 95°C, followed by 45 cycles of polymerization reaction each consisting of a denaturation step for 1 min, an annealing step for 1 min at 36°C and an extension step for 2 min at 72°C. The last cycle was followed by a pause of 5 min at 72°C. The amplification program 
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Results and Discussion
RAPD analysis of genomic DNA from Orobanche cumana Walllr. / Orobanche cernua Loefl. and Orobanche ramosa L. was performed in this study using six arbitrary 10-mer primers ( Table 2) . Three of the primers -OPG 6, UBC 250 and UBC 215 were previously used by Joel et al. (4, 6, 7, 8, 11) in genotyping and taxonomic studies of five Orobanche species. The other three (primers 1, 4 and 6) were from Amersham Biosciences, USA. The RAPD patterns of the examined species were highly reproducible under the used PCR conditions ( Fig. 1-6 ). An unique, well define band with 660 bp length, specific for Orobanche cumana Walllr. / Orobanche cernua Loefl. was observed in the RAPD profile generated with primer OPG 6 ( Fig. 1) . The length of this band corresponds to this one described in the papers of Joel for O. cumana (7, 8, 11 The second primer, used in this study is UBC 250 (Fig. 2) . According to Joel (7, 8, 11) this primer produced 750 bp band, which is common and unique for different populations of O. ramosa L. The band with the same length was not amplified in a sample of six origins O. ramosa L. used in this study. Three other bands, common for all O. ramosa L. sources -with sizes 950 bp, 1050 bp and 1550 bp respectively were observed in UBC 250 RAPD patterns of this species. In O. cumana Wallr. / O. cernua Loefl. the primer UBC 250 gave five more strong bands. The first one and the fifth one were with length of ~ 950 bp and ~1500 bp and they are missing only in two samples -Kirovgrad and Suvorovo. The second and the third fragment were with length about 1050 bp and about 1180 bp and they are missing only in broomrapes with origin from Kirovgrad. The fourth fragment of about 1400 bp is common for all sources.
A band pattern, derived from RAPD analyses with primer UBC 215 is presented on Fig. 3 . The same primer has been also used by Joel (6, 7, 8, 11 analysis is a valuable diagnostic tool for studying the genetic variation of Orobanche species in agricultural areas. There are more or less informative amplification products, depending on the intensity of the bands. In this study were treated as more informative only highly intensive bands. The presence of identical diagnostic markers for O. cumana Wallr. / O. cernua Loefl. in the both studies, this one and those of Joel et al. (7, 8, 9) confirmed, that the OPG 6 RAPD marker (660bp) could be effectively used for early diagnostic of broomrapes infesting agricultural crops. Whereas parallel RAPD bands of a specific primer are only similar in their molecular size, further research is necessary for parallel hybridization bands in order to finally decide on whether they are similar not only in molecular size, but also in molecular sequence. An exception was the product, derived from primer OPG 6 (660 bp), which was confirmed by Joel et al. (7, 8, 11) .
The results from RAPD analysis of O. ramosa L. with origin Sadovo (Bulgaria, 1943) are very interesting because of its age of preservation. This sample was characterized with poor banding pattern, probably on account of DNA quality, but still some products can be detected. In the most cases the length of the amplification products, obtained from this sample was different from those of the other O. ramosa L. origins. Despite this fact, few bands with similar to the remaining O. ramosa L. origins band lengths were obtained (Fig. 1, 2 (Fig. 1, 2, 5, 6 ). Few amplification products could be effectively used as markers for differentiation of a part of the studied origins. Further analyses using more RAPD primers are necessary to obtain molecular markers for distinguishing the broomrapes with different origins.
Conclusions
The RAPD method applied in this study allows rapid and efficient genetic analyses of different origins and differentiation of some Orobanche species seriously attacking the important Bulgarian and other Western and SouthEastern European agricultural crops. The obtained marker information is helpful not only for taxonomic but also for diagnostic purposes. The study of the RAPD banding patterns of genomic DNA from O. ramosa L. and O. cumana Wallr. / O. cernua Loefl., is the first one including Bulgarian origins of Orobanche spp. and gave valuable information, which could be used in the practice.
